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(54) LIQUID CRYSTAL ELECTROOPT I CAL DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
panel capable of high speed driving. 
SOLUTION: Electric fields having directions 
para I lei to substrates are formed between 
electrodes 107, 108 and between electrodes 111,112 
with respect to a liquid crystal layer 109 having 
TN type atonement. The electric field promotes 
change of liquid crystal molecules from a state in 
which major axe of the molecules are oriented to a 
direction perpendicular to the substrate to a 
state in which major axe is the molecules are 
oriented to a direction parallel to the substrate. 
In such a manner, the change of the state of the 
liquid crystal molecules can be performed faster 
than the case relying only on orientation 
regulating force to attain high speed response. 
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8932— 3#<DS«M^ri6jfc«|j*^ic»fiE"rs* i <z>#a 

MBB»2o*att, wtgkft^<D&m*mmm\zWrtUjj 

[»*«3] «aJB»ciainja«i**fti^.s^a < t> 

£^a<t, 

H9iB*fl©^fi«i * fjfB— *f C0S« fc^ff a^fRj ScSE 

Mm—tt<Dmm$jjmz^(DftT^&mm-rz>m i <*> 

So 

0° RftS21i*4*«t-r**a««3t*«H. 



(2) 9 - 2 3 6 8 1 9 
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£fg 2 <B^aa* b co*#<h^MB&fi^-r * r <t t 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] ^-T^lcOtt^tbT, — *fO*«PfltcSE 
[0 0 0 4] £fc»2(Bttffi<!:LT, — *#0*«ra^[Sj 

[0005] ±aa2^cDttj8*a*i-rsc: < t^j:o, m 

[0 0 0 6] C10»fPt43(riTtt, JKiftiH^SfiPflO 

-M<DMmzmw2nfc-ft<Dmmm\zm&£^KZ> z. 

[0007] &fz-M<DmMm\zm&*^^te^m& 
30 \t, j-&mmmizmzftrzffl>famw^mz$£^T, —jj 
<v&fcfrzmjj<Dmmzfa&^TmMtft^&9 o° mm 
Lfcmmvtm (z:n^m2<D^m^mr^) ta^, 

[0008] ±m<Dmmz^x. m2<ovtmfr&>mi 

B 2 its C £ SC <fc o Tff =bns o 
[0 0 0 9] »10«J|^^»2 0ttl|^0«ft 

s«fcia$n&iBi^ffla^a3&^oiarRiffl#j*cj: 

WMffM J; o TErtiatt* ic £ o TS«P*1 

tt, i(C» : fPiB*^«fcS'fo(0"C*S. 

[ooio] ±IB<Ditif^^^6^^3gfcfT3/c^fc#iii 

:/*^*E8Ts*j«a*»eftT^*. dco««tt, m 

mmmizmAo^&mffi&&mmmizT $ ^ j ?mTiz 

50 hU^^ffltW*tlT^-5. 



3 

TEfflfitt^cJcoTfrfon*. 

[0 0 12] ^KU*^ffl©*a*^«Jc 
*ir>TfcL ±E7*5^:/*^fc?M*«*TS*«h 

[0 0 13] L*>U T^T^ymsiLTfeE^] 

[0 0 14] 

[0 0 15] MP*,, *2©tt»a>S*l<0jR|8£#5)fc 

[0 0 16] CdT, Efiia«*ftfiJfflU&3firft«, T 

[0 0 17] Z<DZ£\Z, 2^<D^m^-i y^>ifT 
&fe&&&lZ&&m&tif*&&Zi:&7ikVT^Z>. fit 

[0 0 18] i^jia^^i±^fCt¥^T, _tfB2^ 

tRU^^-tuftiiiSISKtcisttsiftfP^JIojIii (®jf£<£> 

[0019] #mmm*vm7KTz>?£w\z. ^2^© 

« $»J *r ff 3 # ffi CD ^ £ 8fe & f 3 £ £ * MM £. T Z> o 

[0020] mt>. a«^ttiB^& 

[0 0 2 1] 

fc, -*f?>s& i o 5 <h i i 4 i<oraJc^"c«»$n 

tM»fil0 9 GKAJI) t» fl»E— *#<0®KfW;6flR] 
£«#«±K:»jaET*!B l <o^Wl 1 0 6 £ 1 1 3 £, fj 

fg 2 <£>^g 1 0 7 £ 1 0 8 , Rtf/S&tt 1 1 1 £ 1 1 
2i. *#U 9&E»l©*»£flira*2(!!>^aiK<fc 
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[0 0 2 2] ±E<0*»©»^fi«|*«9 0° £&a«RS 
9 0° S&*EBttffitt, il£D109 < hi2CD201 

[0 0 2 3] BIKtt, S2©fgiLTit 107i 
1 0 8T**n**tE^5Ffftt^lRlftW^-5*#**a 

M&nmt. 1 1 1 <t 1 1 2t^$ti§isw 
ff^iRi*«r-rs*»s»fi-r4--»c!)««£0 2»cr> 

[0024] £rz±iz<D&o\z2m<DmM$:mw-rz>M 

[0 0 2 5] B 1 ic^co SttW&fll 

dE«**frfScfc5JC, -*f<£>S«l 0 5£ 1 1 4£<Dm 

W:£ft£S#&±K«j£T£S§ 1 <D^m 106^113 
ME— ft<D£mz3$lsT¥-fffcJj&)<Dm^$:^\ZJ& 
20 J«tS» 2 8 1 0 7 i: 1 0 8 , *«ttf/J fclJ 1 1 

1 £ 1 1 2 £ % £WU iuEfg 1 ©^Stc J: o*ao» 

2 ©2 0 1) WE*2CD^»tt, JKfliH^fitt 

(hi© 109) ^<Dmt\zm^^> ztz&mtr 

[0 0 2 6] te&MlfcbW&frfc&oiZ* SfcSiH*© 
[0 0 2 7] ffico«K©*^tt, il fC^©JM*:»&;» 

Awzmyf*^^ «a*i o 9fcEiRj«a*snDA 

(HStf) £, «««»c*#UTWEErniafB* 

^iSlt^tS^Mllta^g 10 7^108, 

/*fctti 1 1 1 1 1 2 ^wt^^i^a^t 

[0 0 2 8] — M (Dmm 107^108, £ £ fC 1 1 1 
^112H *»»^Efiia*l*fcfiEofctt!B (Ell 
©10 9<DttJB) ^S5^^:t^i^fC, -t<0»S*l& 

[0 0 2 9] -*t01i 1 0 7£1 0 8, 2ZIZ 

1 1 1 t 1 1 2MU *«»^*iErRl««*K:aeofctttt 

[0 0 3 0] ftfi<O^BJ(D«fi£«, 0 1 fC^tf) Jl&WftS 
fiK«*^^Scfc5JC, —MOSSl 0 5£ 1 1 Atom 
SC^T-SJ#£ti£^|| 1 0 9 ffllB— M^)11Sf:¥ 
fxJi*lRKC«#*8Ifll-r S^S 10 7^108, ^^tx 
/S/ttt 111^112^ 8&E»B««»^ft«|ftt9E 
JO — ^OSSfcTfT&^lpJKEfi^ii-SElSjafil**-^^ 
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ft^&m&mw-r&mKDftm (020201) m 

2« (B1O109) ^I^^^tl, 

mmm 2 ©«ffittM3B«* twm&ft&mf} t iz £ o x 

C0 0 3 1] fflcD^HJcD^^^, ^ 1 fC-e-O^flcW&fll 
fiEWS^TJcSKU 2^(0^1 (il©l 0 9<hi2(Z) 
1 0 lT^^n^ttl) ) ^^0^^111 0 9\ZML 
TlMM^l^gl0 6^1 13, £SlC*2 
<Z>^a 1 0 7 £ 1 0 8 £*«U ffllBffi l flD^SttifflE 

[0 0 3 2] *W«WrcBB^*r^5S^(C43t>T, «S» 
[0 0 3 3] Sfc, *9§Jffl«K43^Tte, ^tcSjMSco 
[0 0 3 4] S^^^- 

[0 0 3 5] 

^•ritxC^IT*^. ^»S/^JHi AtO^jijl/ 

[0 0 3 6] 0 1 K^roWU 10 9T^$n5SII 
[0 0 3 7] ifHlSffl^T, II/^J^AM3t^ 

^-rmnF^mmir^o ft*, ^nmm\z^T<D\t, j — 

VU»^9-f h<0**ftff 5*riET»-6. 
[0 0 3 8] HO*ft»c^$tlTH5©tt, 3fc<OAIt3te 

[0 0 3 9] AitJt 1 0 1 te, £^5! 1 G>fi3fc« 1 0 2 
JCAStT^o 1 0 2«1 0 3T*Sn-5«fc'5a:35r 

ifijcofflinB^saa-r^feoii^oT^s. tot, is 
jtfi i o 2 ^aiaufciaaicis^Tf^ xm^t lom 
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[0040] m^xxamt, ^7^ssi o s^sia 

U I TO^©29!»«KT&§HSjSffi 10 6 

[0 0 4 1] HI IC*i^T, 1 0 6 t 1 0 7 RDf 1 0 8 

[0 0 4 2] ft*, 10 6tll3T^n-5tS^ 
^ *£a/i 1 0 9 t*rUT*«(C»bTSiSft^[R«C«l!t* 

[0043] Jjtl07tl08, 1 1 1 <fc 1 1 2 

x^zn%mm$mgktt^&mmz¥fttejjmzmmz 
&z>fz®\zmmTz>o 

[0044] ft*0^2tiT^ftt^, mmnmioe 
tm® i o 7Rtxi o 8 ^tt<Rre>^oj(e»^Rt«toT 

20 Sl 1 lXtfl 1 2(hJC43^Tt)H«T*So 

[0 0 4 5] Hl^TttlB^iS^Ttt, IiI10 9 

[0 0 4 6] MfflB 1 0 9 SSiSTSdtKcfcoT, A 

z.<Dmmtmm±\zm^tzmam^m»myt^i!fi 
30 WMT&miz^czmftttLtLx&znx^z. z.<DVt 

[0 0 4 7] ^LT*f^-r-5iij^«Sl 1 3^^7X1 

«i i 4%mmLrzAMft ma/^jv^<ox»tyt) 

tt, Mt^S 1 1 5^rSi§-r^o 

[0 0 4 8] z<Dm. ^as i o 9^si§r^a^T^ 

-gc-T^cfc -5 tc^#>?&a/I 1 0 9 fc**-rsEfPJttffi^»jB 
40 [0 0 4 9] CO^fCT^tfC^D, AJWt£ 1 0 1 

[0 0 5 0] &\Zfc&K*)\,&Xtoyt&mm'X?g&^Vt 
JB*^"T. H2tC^-TOtt, AI*Jt3»«»a/X^;u*aa 

[0 0 5 1] 02 K^TttlBtCiS^Ttt, 1 0 6 £ 

i i 3toHtts^M$nti^. t¥oT, ^as 
i o 9 <Dmmz^mzmm.te^faiz^<DttT'&m& j tz> 

50 ofct£SI£ft<5o 
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[0052] s«jcifiv^js©»a»^«a«ic 

[0 0 5 3] ^(D&miZ&^Tte. 2 0 2T*Stl5J; 

1 0 9 fc*(riTAW3t(0«3ttttttO«<fcttft 

tot, s^fciassLfciBttte^fj-siifcEa 

[0 0 5 4] u5LTfl|«i**asn-5. 

[0 0 5 5] g||BG>ftfm, H 1 l:^T«Ii:0 2 

£o 

[0 0 5 6] H10«Jid^ia2<Z)iK!6'vC!)a 
fbfcfc, ¥fr¥*SfcE«Snfc— 1 0 6 £ 1 l 

[0 0 5 7] ^fCH2 0«ffi^SHl©ttJB^O^b€r 

07^108, Mcom^ luting <bbb-c 

[0 0 5 8]fl3^ ElnlS«Afc:«fcoTH2tST«« 
*^81 K^ttllJc&5 5£T3»iiaJB 1 0 9 0ffl 
^0»^Sr, — *fC0«S 1 0 7 £ 1 0 8 , RZf—tt<D 

mm i i 1 1 1 1 2 <tcopflTjg«$nsa«jc¥ff35:^r 

[0 0 5 9] «»WtC«iErPia«I*fC<fc^T, Bl 

-*fcosa lllill2 ^OBBTf»flE*n***k:cfc 

[oo6o]gp^, ^(Dmmz^m^m^mr^m^ 

^fg-T^o foT> 'M<<!:t)ffiI10 9<Z)ttlfft 

[0 0 6 1] CW^^i^nt, BlOttSId^ 
K2<D«jB^<0*ffcj£« (S&tt-eoXfl:lcST5Rf 
PhD iH2 0«IS^6Hl©tt!t^(0«<bja* (S&tt 

[0062] wcsa-ieaa* &«#aa— Saaoa 

[0 0 6 3] flx:(7):ii:j;D, SKfl/t^M/fc&fr* 
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[0064] C^u^rft »«»fcHfc<0*iK*S«/# 
[0 0 6 5] C*ffi^J2] *£SS«K, ttB0r3nS«*iJ 

70 [0 0 6 6] *^Jg«£?R"rK:tt, y-7U-^ 

[0 0 6 7] 3 0 2<Bcfc'5&PJffl5£#ffi (:£T£>tt 

"TSAitJttt. ffl3t«3 0 l«raaT5^1<hfC«tt), 3 
0 3T^£n*<fc5&ttiI8fflR<h;&:-5 0 
[0 0 6 8] 3 0 STi^n^i^MiMttl^f 
bfcAtt3Ktt* Ml3 0 3i:AMf^o :CT% jftH 
^fiiJf^li 1 0 4T^$n^««3t©iBK^r|pI<i: 

[0 0 6 9] £<0J;3&ttffifc;6^T, A»3tttt, 
^fOffiWl^lRl^&Ait-rsciii^^S. fbt, *tJB 
3r3»*fc<fcD, *fi» 3 0 3 satMttt, ittHCfiEo 
3 0 4 KS"T J: 5 fc*©(B»ttlB*«J6ffeT*. 

[0070] 3 o 4^7R2nz>£5um$iVtn<Dmk 
rau *a^aw*a^rtt (An) <tiii3 o 8ojp£ 

[0071] msizTR-rmmz&^Tfc, m^mdcom 
2zmmrz>zL£\z£r), *a»3 o 3*aabfca» 

[0072] m^md<Dm^^mmr^^£\z^ 
Mas 3 o 3 &m»\sfzgimz&v}z>mj&yt<Dm± 

[0 0 7 3] d©*-5 73:«filE < fr-&^, JgSS3 0 3 ^ 
3iaL&3ttt, «3fc«l 15*11 6W^ISM^ 

40 [0 0 7 4] — ^r, — tt(DMM3 0 1 t 3 0 2 tCOWfC 
«BE&J?iniL«ff£JBj£Lfc«£, jftdljl 3 0 3 CDttfl 

[0 0 7 5] d<Z>H4JC^'rtt!BfC45HTtt, iif3 

o 6 *iia-r^»>t^<i^*^]«3 o 7T^$n^j:pic 

50 [0 0 7 6] KTfc43^T. B 3 £B4 <B 2 -PGHKSB* 
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[oo77] tit, m4frt>mz^<Dmt\%. m^3 

01^3 0 2, 1 1 1 £ 1 1 2 £<DmT*Mf& 

coo7 8] ^<Dmmz$>^T\z, m3fr*>m4, 

[0 0 7 9] B3K^Ttt!S£H4KjKt*ttji££;W 
^>^-T Sia^OffliSffi 9 0 ° HMES-tfS 

[0 0 8 0] C*Jfi«3) **JS0JMU SfeK^lKiSL 

»v u y 7 ^ ^ ^s^^fT^*^i:iit§ 0 

[0 0 8 1] H5^**««©Bffttl8CD«iCHft*r. 

[0082] *m&mz5jk?m&ifi+ mitz^rmf&t 
mfc&ote. — tt<z>myt& 102^501 v>mytm<D&\ 

[0 0 8 3] HSK^TttJlK^Tfci:, 
0 1 ft, <S3t« 10 2 CASttS, f IT 10 4 £^"T 

c^-c9 0 0 ^^a^n^^^g 109 \z&^x, mytm 

fCfcO 1 1 0Ti$n§J:^j:I3tJfS)««i; 

[0 0 8 4] ffiAJIl 0 9ft»iftL&#tt«>fc«5 0 1 
<75ffl7fcfS£9 0° *aofcfil8«3e^fii*WLT^-5. 
«£o T\ ffi AM 10 9 l/fc#tt«3fc« 5 0 1 £51 

[0 0 8 5] *(C9ltt«»CtJ^TBlWr-5. SHttttK* 
t^Tte. H 6 fc^-T J: 3 — tt<DM@z 1 0 6 £ 1 1 3 £ 

[0 0 8 6] dO«IBt*3^Ttt, *£Hg 1 0 9 £5gxi 
[0 0 8 7] *HJfcWc*5V>T«U <B3t« 1 0 2 <h 5 0 
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[0 0 8 8] foT^CDi^ At*3et4JRflA*;P*a 

[0 0 8 9] i5« (flffttffi) ^gH6®ttlg (BJ 
ttffi) ^OXfttt, illOetl 13 t^&H3fll*tl 

[0 0 9 0] fit, gi6 0«ffi (IBttffi) *SH5CD 
«tt («r««) ^©«<fcf4, IS 1 0 7 i 1 0 8 £<Dm 
T*M&£ft&MWzWnf£^falZ^Z^<D&tt%^'TZ> 

[0 0 9 1] CKOcfci&ftfffttfto'riltJC.fcO, ms 
[0 0 9 2] CUffi^J 4 ] SUS0tJ 2 \Zk? 

w.mffim^&mmisfcmm^*)\s<Dmi&\z&^T, g§# 

[0 0 9 3] H7fc**M«<0*ft/^*;l,C!>l«ttlBft* 

[0 0 9 4] COttffilCcfc^T, MI3 0 3<Z)I1^ 

[0 0 9 5] 1 0 1 ttig^tS 102 1 

<?0 0 4f^-r<fc5«:(tiBfi3tttt!itC«:oT^S. CCD 10 

4 ^$n§iig)t$f ifc^TOi 3 o 3 \zxm 
-t&t. 3 o 4x^-r^or^m^m<omtf)mz^. 

[0 0 9 6] ZZT\ MI3 0 3<DmZ\Z, 1 0 4T 
^Sft£fi»fc;£jR]«hfct9 0° g&*l«]#©itt««3Kj£# 

3*jML&3m&£A,£«3K«5 o 

[0 0 9 7] &(C<B*Il 0 6£ 1 1 3£<DMT«#£B3 
3 0 6 0^A^^<^^gffl^SSfC^tt^^ffi]^ 

[0 0 9 8] t£^T, M13 0 6CA»L3S:1 0 47? 
^Sns^ittBJIfiJt^FfRjftWbfc^tt, 3 0 7T^ 

^n^ct^ic^^s3 o 6 iz&^T^omytvtmifl&it 

[0 0 9 9] «3fc«l 0 2£<l7fc1£5 0 lift ^Offl 
fc*ttiB3tfi3 0 5 ZMmT&o Zi<D&olzLTmVtM 
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[0 10 0] i7 0«I <I*:R») ^^080^1 (BJ 

vtM) ^(Drntit, mm 1 o 6 «t 1 1 3 t^sajinsn 

[0101] fit, msovtm (w«si) ^e»07o 
«ji otttffi) ^o^b^, ti3 0 1 t. 3 0 2 £<z>bb 

&^S*S 1 1 1 t 1 1 2 iWlTM^ti^IS 
[0 10 2] il©j;5»:»fp$ffto"rc:tf3<fc0, 07 

[0103] c^m^jsd **jg«itt* «:^n»icn^ 

[0 10 4] H9^*^Jfi«lOjKa/t*;i/OBfffi*^ 

To 09 T^^^^vhu^xinigs^iag^n^ 

[0 10 5] 0 9 (A) fC^f CDtt, lO^iS^^CO 
J:IiTS§ ( *fc % 09 (B) iC^TOtt, 09 

(A) (DA- A* T^o^RBt*^, 

[0 10 6] to^T, 9 0 1T^n^W^7X 
£« (Sfcfi53£3£«) Tfc*. CM7XIS9 0 1 

[0 10 7] 9 0 2T*^n&<D$$TMm&m&TZ>m: 
IbmmiSL-C&Zo ^^TifeK9 0fi, *7X1«9 0 1 
^S^F>E«S^SttJl9 0 3^9 0 4 ^J£f&T<5 C <h£P^ 

^ra \zm < fcti zmmt &mm & m l, t ^ * . 

[0108] 9 0 3 i9 0 4 "C^*tl-5<7)*«, h 7 

[0109] ^ftin ^aisiiTMt^^^^ 

CVDteT?dE«$n&#ft*a*«*ftlJft*U--!f-3t 

[0 110] 9 0 5&y< Mea«Ri:LT«i6-r-5»fl: 
Sllt^So 9 0 6 £ 9 0 7 dty-f 

H) -ea&^« y<hflfii9 (A) \Z7K-r&o\z7^ 
[oiii] 90 8»jimie«iRT««. jimtetuKa 

[0112] 9 0 9 tt V-*««£jlMafc8B 1 
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iE^T^^ e 09 (a) %&nmnt>fyt£&o\z, y-r 

HEi9 0 6^9 0 7 t»10V- XlEg|9 0 9 tt*Hf 

[0 113] micov-^^9 o 9^^Msnss§ 
mzn, mmnm (mmmm) 9 1 s\zmmznz>* 

[0 1 14] S9i«&9 1 5fct, *SfC^LT««rcS 
[0 115] 9 1 0Ti^n§Ofil2©y-XlT* 

jo ;:©*2ov-x89io*6ftftsn5Mit 

*u ^2^iiig9 1 Kom&zn*. 

[0 116] ll^mS9 1 1 tt, *51SS9 1 3 £©Pfl 
[0 117] m2CD[®Sm@9 1 1»I»U9 1 5(0 

[0 118] Wife, XJI9 0 9 £S2G>V — 

x^9 1 0 *>mmzmi£2tiz>o cin^v— x»«, 7 

[0119] 91 2Tssft*on m2?>mmmmm 
ts^o ^©Jiwiiftad«j:^*a«a9 1 3^»«sn 

Tl^S. ^0*I1I9 1 3 *>ffiJ8R*WT5&JB»» 

[0 12 0] 9 1 4T^$n^©tt*3 0»BBI6aaaT 
d^30HW«Sft|K9 1 4_LfC I TO^OgBj 
*«JRTa:Sia*fl|ffi 915^911 £j&*»J5i£$ft-5. 

30 ^mm-rn^^K 

[0121] mmm^ #mm&nz, ^mmm\zm^ 

"CSS. 

[0 12 2] ^ng^^lPi 
9^-r*fiE*^<0^^?iJfflT«»Ci:dtTSS. 

[0123] *mfflmizm^Tz^wzmmvTm§hz/ 
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